US008937202B2

a2 United States Patent 10) Patent No.: US 8,937,202 B2
Frye et al. 45) Date of Patent: Jan. 20, 2015
(54) PROCESSES AND SYSTEMS FOR THE 2008/0045749 Al 2/2008 Arredondo et al.
PRODUCTION OF PROPYLENE GLYCOL 3883; 8 5 ?ggg? :i Sgggg gligrm et al
ortright et al.
FROM GLYCEROL 2008/0242898 Al  10/2008 Miller et al.
. 2009/0062578 Al 3/2009 Koivusalmi et al.
(75) Inventors: John G. Frye, Richland, WA (US); 2009/0069610 Al 3/2009 Roberts, IV et al.
Aaron A. Oberg, Richland, WA (US); 2009/0105509 A1 4/2009 Suppes
Alan H. Zacher, Richland, WA (US) 2010/0019192 A1*  1/2010 Suppes etal. ............... 252/73
’ ’ 2010/0151535 Al 6/2010 Franklin et al.
3k
(73) Assignee: Battelle Memorial Institute, Richland, 2011/0112335 Al 32011 Godavarthy et al. ........ 368/861
WA (US) FOREIGN PATENT DOCUMENTS
(*) Notice: Subject. to any disclaimer,. the term of this EP 2070902 Al 6/2009
patent is extended or adjusted under 35 WO  WO0-2009/045606 Al 4/2009
U.S.C. 154(b) by 576 days. WO WO 2009111352 A1 * 9/2009
WO WO 2010/002618 Al 1/2010
. WO WO 2010/014145 A2 2/2010
(21) Appl- No.: 12/711,053 WO WO2010-032748 Al 3/2010
(22) Filed: Feb. 23, 2010 WO WO 2010-068904 A2 6/2010
OTHER PUBLICATIONS
(65) Prior Publication Data
PCT—International Search Report dated Jul. 26, 2011 (4 pages).
US 2011/0207971 Al Aug. 25,2011 PCT—Written Opinion of the International Searching Authority
dated Jul. 26, 2011 (7 pages).

(51) Int.ClL U.S. Appl. No. 12/711,020, filed Feb. 23, 2010, Brown et al.

Co7C 31/18 (2006.01) PCT—International Search Report dated Sep. 7, 2011 (4 pages).
CO07C 31720 (2006.01) PCT—Written Opinion of the International Searching Authority
CO7C 29/60 (2006.01) dated Sep. 7, 2011 (7 pages).

(52) US.Cl 2" Office Action issued in China Patent Application No.
CPC oo CO7C 29/60 (2013.01) égégf°°66374'3’ with English Translation, dated Sep. 16, 2014, 27
USPC vt 568/861; 568/862 Jian et al., Studies and Applications of Catalytic Hydrongenolysis of

(58) Field of Classification Search Glycerol [with English Abstract], Progress in Chemistry, vol. 19, No.
None 5, May 2007, 8 pages.

See application file for complete search history.
* cited by examiner
(56) References Cited
Primary Examiner — Nyeemah A Grazier
U.S. PATENT DOCUMENTS (74) Attorney, Agent, or Firm — Klarquist Sparkman, LL.P
4,716,142 A 12/1987 Laine et al.
6,291,725 B1* 9/2001 Chopadeetal. .............. 568/861 67 ABSTRACT
6,479,713 Bl 11/2002 Werpy et al. Processes and systems for converting glycerol to propylene
6,670,300 B2  12/2003 Werpy et al. glycol are disclosed. The glycerol feed is diluted with propy-
6,677,385 B2 1/2004 Werpy et al. . A
6,706,893 B2  3/2004 Werpy ctal. lene glycol as the primary solvent, rather than water which is
6,841,085 B2 1/2005 Werpy et al. typically used. The diluted glycerol feed is sent to a reactor
6,982,328 B2 1/2006 Werpy et al. where the glycerol is converted to propylene glycol (as well as
7,038,094 B2 5/2006 Werpy et al. other byproducts) in the presence of a catalyst. The propylene
;:}gg:ggg E% 431%88; $Z$§ Z: gi: glycol-containing product from the reactor is recycled as a
7,619,118 B2 11/2009 Arredondo et al. solvent for the glycerol feed.
8,252,961 B2*  8/2012 Suppes ........ccoenn 568/861
2007/0287865 Al 12/2007 Arredondo et al. 9 Claims, 1 Drawing Sheet



